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Abstract 
Computers today play an increasingly important role for architectural design. Traditional education tools such as sketch 
drawings, technical drawing and models are unseperable part of this education. We have been facing problems about how to use 
computer tools for architectural education such as data collection, archiving, data processing, sketches and visualization. Students 
who are not able to use computer during the first semester spend  much time to use these tools. In this study, architectural design 
process is divided into stages in order to find a solution to this basic problem, and at every stage, usage of traditional and digital 
technologies are observed as the usage density of students and usage methods. At the end of the study, it is evaluated that during 
architectural education when and how to teach traditional and digital technologies, and in the design studios, during the design 
sub-process, at which stages these technologies should be used. According to the data achieved durig the evaluation; it is evident 
that at the early stages of design traditional methods, while developing the design both technologies, and at the later stages such 
as size, proportion, material, texture, photorealism only the digital methods and materials are used by the majority of students. As 
a result, it has been tried to define the stages and processes when to use these different techniques. 
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1. Introduction 
Design representation tools changed and developed in parallel to the changes in the field of architectural design 
and design process. Development of  representation tools, which have effects on effective representation, facilitation 
of reaching a solution, shortening design process etc. further improved with digital representation tools and evolved 
until today. 
A hybrid method combining traditional representation techniques and digital techniques is used in architectural 
education. Traditional architectural design process starts with graphic representations performed on paper with a pen 
and verbal representations. In this method, “to externalize the images which are created in design process which is a 
mental process, two or three dimensional drawings and models were used. These drawings and models were 
developed with graphic representation techniques and were gradually materialized from an abstract representation” 
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On the other hand digital representation techniques are vector based and object based software, which are used for 
the preparation of photorealistic media which enable interactive extraction of more information and which yield 
positive results in expressing inputs like spatial perception, scale, fabric, shadow, light, in which traditional methods 
lag behind. 
In the present study, we aimed to determine representation techniques used in different stages of design process 
that continue as a mental activity. In parallel to this, we conducted a field and questionnaire study on fourth grade 
architecture students. 
2. Case study and findings 
A case study was conducted to determine which design representation tools were used at what stages in 
architectural design process and to measure how much these representation tools were used at the beginning of 
design, during the design process and in final product. Case study was carried out on a total of 15 fourth grade 
students enrolled in department of architecture who had adequate knowledge of traditional and digital representation 
techniques.  The students were asked to make “School of Foreign Language Project in Gazi University GölbaúÕ 
Campus” as the theme of architectural project at design studio. In the study, design process was analyzed in four 
stages including research (data collection, data processing and storage), preliminary project, development and final 
project, final presentations. The use of traditional and digital technologies, usage density of the students and mood 
of use were observed.  The fact that the students were capable of using either traditional or digital representation 
tools as required enabled us to obtain significant data in the field. 
In this study, the students were made to solve chosen design theme via different representation tools during a 
semester, to evaluate the products of design woks in terms of the use of design representation tools and a 
questionnaire was administered to the students to determine usage aims of design representation tools. The works of 
the students in design studio environment and final product were documented with photographs and digital media 
records. In this process, the use of representation techniques by the students was observed by observation forms. 
Design process was divided into four principle stages. These stages included research stage for data collection, data 
processing and storage; preliminary project stage including first idea sketch, concept development and spatial 
analyses; development and final project stage involving works to create 2 and 3 dimensional sketch and models; 
final project presentation stage including the research of photorealistic presentations. Works of each student were 
observed step by step in line with this form. 
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Figure 1. Observation form of a student about design studio works  
As a result of observations inside the studio and evaluation of observation forms, all of the students presented a 
mixed use of traditional and digital representation techniques during the course of the study in different stages of 
design process. The stages of design process were effective in selection of representation technique. At the stage of 
research, the students generally used written and visual elements by making literature review through traditional 
methods and by making research over the internet. while the students used traditional representation techniques at 
the stage of preliminary project (first idea sketch, concept development) and creation of first development schemes 
of the project, they used digital tools at the stage of obtaining and visualization of design product. 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. using intensity of representation technique by students 
 
Later, design solutions obtained from case study were evaluated in terms of design development and mood of 
using representation technique of each student. Whether the students developed their designs adequately using 
different representation techniques, creative aspect of design, the tools and the extent they were used and effective 
use were analyzed. The students made use of two dimensional traditional drawing techniques during conceptual 
development at early stages of design. They did not use third dimension. At the stage of sketch, while developing 
their designs, they mostly used all of traditional representation techniques and digital representation techniques. 
Thus,  in addition to the design idea in developing their designs,  they differentiated their designs by taking  inputs 
such as physical environment, material, construction technology into account. In presentation of the obtained 
product, the students mostly used digital representation techniques. The product, which was obtained in design 
process thus reached adequate maturity; they are the designs which completely reflected design idea in terms of 
material and creativity. 
 
 
 
 
 
 
 
 
 
Figure 3. Development chart of  a student 
 
In the final stage, a questionnaire was administered to the students to question and evaluate the competency of the 
students in representation tools. Evaluations on learnability, usability (at different stages of design), competency in 
two and three dimensional applications, competency in producing alternative solutions, the capacity to change and 
improve design process, having visual reality, creativity value, archiving and storage properties were determined. 
The questionnaires were statistically evaluated. 
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Figure 4. Results of questionnaire 
 
It was found that the students had more difficulty in learning digital representation techniques (traditional % 60, 
digital % 40). The most important reason for this was that computer software and hardware infrastructure generally 
was not sufficient for the students and that the students had to use different software collectively. The students were 
able to effectively use both software in different stages of design. The students reported that they generally preferred 
traditional methods in two-dimensional applications (traditional % 73, digital % 27) while they mostly preferred 
digital methods in three dimensional applications (traditional % 33, digital % 67).  Digital representation techniques 
were found to be more advantageous both in forming design alternative (traditional % 37, digital % 63), and in 
design development and differentiation due to many alternatives in material, light and modeling (traditional 18, 
digital %82). However, since different thinking aspects were collectively used in developing conceptual design and 
in design process, traditional representation techniques were also found to be positive in design development 
(traditional %48, digital %52). It was found that there was no difference between the two representation techniques 
in terms of creativity value (traditional % 50, digital % 50).  The students found digital techniques more effective in 
archiving (traditional % 12, digital % . 88). 
 
3. Conclusion 
Architectural design process has a complicated structure collecting data from various information areas. A 
designer solves design problem by interacting with different information areas at different stages of this process.  
Architectural representation techniques which provide communication in problem solving are one of these 
interactions. As an architect thinks on the solution, abstract design images occur in his/her mind, the architect then 
materializes and visualizes these images using representation tools. 
In this study, usage intensity and effectiveness of traditional and digital representation techniques in architectural 
design process were investigated. In general, it was observed that there two techniques were used in such a way to 
support and facilitate each other and that each technique was used interactively in externalization of design process 
and then in usage areas. 
At early stages of design process, due to high creativity value particularly in quick start of problem solving and 
development of conceptual project, traditional representation techniques were found to be positive. However,  it was 
found to be negative due to inability of realization of more than one activity such as material use and drawing, 
modeling, calculation and data storage. Digital representation techniques were found to be positive due to its 
competency in yielding technical results such as representation areas for third dimension and the use of material and 
constructive element for design; due to its capability of changing design process; capability of using it outside 
design process; capacity for reviewing design product; capacity to create products rapidly and easily; due to capacity 
for interdisciplinary sharing; competency, archiving and storage properties. However, the fact that architecture 
students could not effectively use each software was a negative aspect which decreased the effectiveness of these 
properties. 
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